INSTRUCTION M*NJAL 
7406T3F1 Ob 

BUFFERED IDLE LINE 
MOTOR CONTROL 


MODEL BMC 6095 








UTEC DOCUMENT NUMBER 
7406T3F108 



BUFFERED IDLE LINE 
MOTOR CONTROL 
MODEL BMC 6095 
INSTRUCTION MANUAL 


UNIVERSAL TECHNOLOGY INC. / 29 COMMERCE COURT / VERONA, N.J. 07044 / (201) 857-0440 




Buffered Idle Line Motor Control 


Universal Technology Inc. reserves the right to make changes 
in the product contained in this instruction manual in order to 
improve design or performance and to supply the best possible 
product. 


Information furnished by Universal Technology Inc. is believed 
to be accurate and reliable. However, no responsibility is 
assumed by Utec for its use; nor for any infringements of 
patents or other rights of third parties which may result from 
its use. No license is granted by implication or otherwise 
under any patent or patent rights of Utec. 


PROPRIETARY INFORMATION 

Reproduction, dissemination or use of information contained 
herein for other than maintenance purposes is prohibited with¬ 
out prior written consent of Universal Technology Inc. 


UNIVERSAL TECHNOLOGY INC. / 29 COMMERCE COURT / VERONA. N.J. 07044 / (201) 857-0440 



UTEC 

BUFFERED IDLE LINE MOTOR CONTROL 
MODEL 6095 


Design and Proprietary Information 
Table of Contents 
List of Illustrations 
List of Tables 


i 

ii 
iv 
iv 


TABLE OF CONTENTS 


Section 


Title 


Page No. 


1.0 

1.1 

1.2 

1.3 

1.4 

1.5 


DESCRIPTION 
General Description 
Functional Description 
Operational Description 
Clock Module Option 
Current Interface Option 


1-1 

1-1 

1-1 

1-1 

1-2 

1-2 


0 

SPECIFICATIONS 

2.1 

Electrical 

2.2 

Mechanical 

2.3 

Options 


2-1 

2-1 

2-1 

2-1 


3.0 

3.1 

3.2 


3.3 

3.4 

3.5 

3.6 

3.7 

3.7.1 

3.7.2 

3.7.3 

3.7.4 

3.7.5 


CIRCUIT DESCRIPTION 3-1 

General Description 3-1 

Universal Asynchronous Receiver 
Transmitter (UART) 3-2 

First-In First-Out Serial Memory MOSIL 3-10 

Basic BMC Circuit Description 3-16 

Clock Module Option 3-17 

Current Interface Module Option 3-19 

Programming 3-19 

Programming Procedure Technique 3-19 

Logic Board 3-20 

Clock Module Option 3-22 

Current Module Option 3-23 

Input/Output Connections 3-23 


4.0 

4.1 

4.2 

4.3 

4.4 


INSTALLATION INSTRUCTIONS 

General 

Mounting 

Operating Interconnections 
Operational Checks 


4-1 

4-1 

4-1 

4-1 

4-3 


ii 


UNIVERSAL TECHNOLOGY INC. / 29 COMMERCE COURT / VERONA, N.J. 07044 / (201) 857-0440 



TABLE OF CONTENTS (CONT'D) 

Section Title Page No. 


5.0 

MAINTENANCE 

5-1 

5.1 

Failure To Operate 

5-1 

5.2 

Continuous Printer Motor Operation 

5-1 

5.3 

Logic Board Clock Circuit Check 

5-2 

5.4 

Clock Module Circuit Check 

5-2 

6.0 

ILLUSTRATIONS AND PARTS LIST 

6-1 


iii 

UNIVERSAL TECHNOLOGY INC. / 29 COMMERCE COURT / VERONA, N.J. 07044 / (201) 857-0440 


LIST OF ILLUSTRATIONS 


Figure No. Title Page No. 

Figure 1 Buffered Idle Line Motor Control 6-2 

Schematic, Sheet 1 of 2 

Figure 1 Buffered Idle Line Motor Control 6-3 

Schematic, Sheet 2 of 2 

Figure 2 AC Outlet Wiring Confirgurations 6-4 

Figure 3 Clock Module Schematic and Assembly, 6-5 

Option 

Figure 4 Current Interface Schematic, Option 6-6 

Figure 5 Mother (Logic) Board Programming 6-7 

Locations, Expanded View 

Figure 6 Example of 50.0 and 110.0 Baud Rate 6-8 

Figure 7 Buffered Idle Line Motor Control, 6-9 

BMC 6095, Outline Drawing 

Figure 8 Chassis Assembly, BMC 6095 6-10 

Figure 9 Mother (Logic) PCB Assembly 6-11 

Figure 10 Current Interface Module Assembly 6-12 


LIST OF TABLES 


Table No. Title Page No. 

1 Alpha/Numberic Program Points vs. 3-22 

Baud Rate 

2 Mating Connector Pin Terminals By 3-23 

Applications 

3 Cross Index of BMC 6095 Configuration 4-2 

vs. Application and Associated Variables 

4 Electrical Parts List, BMC 6095 6-13 


UNIVERSAL TECHNOLOGY INC. / 29 COMMERCE COURT / VERONA, N.J. 07044 / (201) 857-0440 



1.0 DESCRIPTION 


1.1 General Description 

The Buffered Ilde Line Motor Control unit, Model BMC 6095 combines data 
storage capabilities with control of teleprinter motor or similar device to 
assure no loss in the printing of received message data. This unit is a fully 
solid state device using DTL, TTL and MOS integrated circuits except for a 
relay that controls a teleprinter motor. Within its compact housing, the 
modular design concept is applied where each printed circuit board assembly 
and sub-assembly include individual mating interface connectors. This 
concept allows ready access for any subsequent program or operating mode 
changes, as well as increasing the unit's functional capabilities with the 
addition of the Current Interface option and/or the Speed Conversion option. 

1.2 Functional Description 

The BMC 6095 is used in between the receive line and terminal equipment 
operating in the Full Duplex or RO mode of operation. This basic unit pro¬ 
vides for simultaneous storing of received data until the teleprinter motor 
reaches the proper speed for printing assuring no loss of input message data. 

It is equipped with two separate input circuits allowing an operational inter¬ 
face with an EIA input or inverted EIA input. Similarly, two separate outputs 
(EIA or inverted EIA) are provided. Selection of the operational interface is 
accomplished simply by incorporating certain jumper connections to the input/ 
output connectors. In addition, using the UTEC simple programming method 
permits selecting 1 of 10 available speeds from 45.5 through 1200 baud. Also, 
selection of either the 5,6,7, or 8 level code with one or two element stop 
pulse is made by performing the same simple programming technique. These 
capabilities plus other options are in addition to its function of economically 
controlling teleprinter motor operating time. 

1.3 Operational Description 

For the purpose of this description, it will be assumed that the terminal 
equipment has been idle for a period of time and is awaiting message traffic. 
Upon receiving of one complete character, various actions occur simultaneously 
circuitwise in the Buffered Motor Control (BMC) unit. The 1/2 second timer 
is set, a separate timing block is reset which controls a relay which in turn 
energizes the teleprinter motor. Incoming data is routed through buffering 
circuits while the teleprinter motor comes up to speed. When the proper motor 
speed is reached, message data stored in the buffer circuits is released to 
the teleprinting device to print the message. 

After the last character of the message is received, the timing block times out 
(approximately one minute) causing the relay to deenergize the teleprinter motor. 
Simultaneously, the 1/2 second timer and the buffer circuits are reset. Upon 
receipt of traffic to this terminal, the entire operational cycle is repeated. 
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In the event it may be necessary to service the terminal equipment, the 
BMC 6095 is simply bypassed by disconnecting the cable connectors to J1 
and J2 and connecting them together. The teleprinter equipment AC power 
cord plug must be connected into another AC outlet. 

1.4 Speed Conversion (Clock Module) Option 

Normally, message information is transmitted at a specific data rate (baud) 
and received by terminal equipment mechanically configured to operate at the 
same specific data rate. This compatiblility in data rate is determined by the 
mechanical gear combination of the receive teleprinter device. Operationally, 
the basic BMC 6095 is programmed to the data rate that is common between 
the input line and terminal equipment. However, there may be terminal equip¬ 
ment available that operates at a higher data rate than the data rate of the 
input message (assume 110 baud in and 300 baud out). In order to adapt the 
teleprinter device to this lower input data rate, it is necessary to mechanically 
reconfigure the gear drive within the device. This mechanical rework is el¬ 
iminated by using the BMC 6095 with the Clock Module Option. 

The Clock Module electronically generates ten speeds which are switch 
selectable and used to provide output data at the higher speed. Nine standard 
speeds are available with the tenth being programmable to meet special 
requirements. 

1.5 Current Interface Option 

Three types of communication line interface connections are: Standard EIA 
RS-232, Inverted EIA, and Current operated.Addition of the Current Interface 
module to the basic BMC 6095 readily adapts the unit for communication line 
current interface operations. This module option allows for a 20 or 60 
milliamp (neutral only) to the BMC 6095 unit and provides a 20 or 60 milliamp 
Neutral output. 


page 1-2 


UNIVERSAL TECHNOLOGY INC. / 29 COMMERCE COURT / VERONA. N.J. 07044 / (201) 857-0440 


2.0 SPECIFICATIONS 


2.1 Electrical 

Buffer Size 

- 

64 Characters 

Input 

- 

EIA or Inverted EIA 

Output 


EIA or Inverted EIA with complete signal 
regeneration, EIA motor control 

Speed 

- 

45.5 to 1200 baud, programmable 

Mode 

- 

Asynchronous 

Code 


5, 6, 7, or 8- level (strappable); 1 or 2 
element stop. 

Controlled Outlet 


Relay 7.5 Amp Form C normally used for 
supplying AC to controlled device (tele¬ 
printer) 

Convenience Outlet 

- 

Used for continuous AC power 

Cut-Off Timing 

- 

One minute (other time-out available) 

Start-up 


Start after receipt of one complete character 
(False start deletion) 

Input Line Loading 

- 

3K to 7K input resistance 

External Wiring 


An 8' AC power cord with a 3-prong AC 
grounding plug for AC power 

2.2 Mechanical 

Dimensions 

; 

Length 13 1/4 inches 

Width 7 inches 

Height 3 1/2 inches 

Weight 

: 

9 1/2 lbs. 

Mounting 

2.3 Options 


Mount the BMC 6095 close to the equip¬ 
ment to be used with and secure in place 
with hardware supplied. 


Speed Conversion, input speed may be slower than output 
(Example: 110 baud in; 300 baud out) 

Current Interface - Current loop in (60 or 20 mA neutral) 
and current loop out (60 or 20 mA neutral with internal 
battery). 
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3.0 CIRCUIT DESCRIPTION 


3.1 General Description 

Circuitry contained in the basic BMC 6095 unit is primarily located on Logic 
Board Al. Three Molex connectors on the Logic Board provide the signal and 
power interface to the front panel input/output connectors (J1 and J2), trans¬ 
former (Tl), and relay (Kl) thereby maintaining the modular concept. On the 
Logic Board there are two Molex connectors and eight standoffs which readily 
accomodate the Clock Module and Current Interface Module options. 

Provisions for the simple programming of data rate and code level are available 
on the Logic Board. The Clock Module contains a 10 position rotary switch 
for selection of message output data rate. When operating in the current 
interface configuration, 20 or 60 mA output and input is jumper selectable on the 
Current Interface module. These simple programmable features and module 
options enable adapting the BMC 6095 to most communication network terminal 
equipments. 

In order to simplify describing the BMC 6095 circuitry, an understanding of 
how a Universal Asynchronous Receiver Transmitter (UART) and a First In/ 

First Out Serial Memory (Fi Fo) function is useful. The UART and Fi Fo are 
components used in the Logic Board circuits to perform multiple functions. 
Information taken from manufacturers technical data is presented before the 
BMC 6095 circuit descriptions. Appropriate credits for data used go to: UART - 
American Micro-Systems, Inc., Santa Clara, California and General Instrument 
Corporation, Microelectronics Division, Hicksville, New York; FI FO - Fairchild 
Semiconductor, Mountain View, California. 
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3.2 Universal Asynchronous Receiver Transmitter (UART) 


The UART is a one-package MOS/LSI device which can simultaneously 
convert asynchronous serial data to a parallel format and parallel format 
and parallel data to a serial asynchronous output with start and stop bits 
added. All characters contain a start bit, 5-8 data bits, one or two stop 
bits, and operate in either odd/even parity or no parity mode. The baud 
rate, bits per word, parity mode and number of stop bits are externally 
selectable. 

The tabulation of UART pin versus function symbol is provided for the AMI 
UART used in the selector. The two other columns identify and relate the 
pin functions for UART devices that can be obtained from ether manufacturing 
sources; Western Digital and Standard Microsystems Corporation. UART 
devices obtained from either of the other two companies may be directly used 
in place of the original AMI UART. 

NOTE 


On pin 3 of the AMI UART, the device has a -5VDC input. Pin 3 of the 
WD and SMC UART is at Ground. Provisions for accomodating either device 
configuration is designed into the Mother Board printed circuit board layout. 
Refer to the schematic for specific wire jumper locations. 


page 3-2 


UNIVERSAL TECHNOLOGY INC. / 29 COMMERCE COURT / VERONA, N.J. 07044 / (201) 857-0440 


GENERAL DESCRIPTION 

The S1757 UART is a full duplex MOS digital data trans¬ 
mitter/receiver featuring TTL compatibility, asynchronous 
data transmission and a 10 kHz maximum baud rate. Ex¬ 
ternal controls select data word length, parity mode, and 
number of stop bits. The baud rate is established by the 
input clock frequency. 

Packaged in a 40-pin dual inline package, the SI 757 is a 
single TTL compatible LSI chip which functionally re¬ 
places approximately 25 TTL/MSI packages — including 
shift registers, latches and counters. 

All UART characters contain a start bit, 5, 6, 7 or 8 data 
bits, an odd or even (or none at all) parity bit, and one or 
two stop bits. 

Transmitting: The transmitting section is capable of 

operating in the dc to 10,000 baud range. Its unique 
front-end design includes TTL compatible clock inputs 
which eliminate the need for addition circuitry. In addi¬ 
tion to the usual information bits the UART provides flag 
outputs that signal the end of transmission and that the 
buffer is empty. 

Included in the transmitter section is an input holding 


register, a parallel to serial shift register, and the control 
logic necessary to convert parallel input data into a serial 
asynchronous communication format, adding start, stop 
and parity bits. The buffer register permits loading of 
the next character during the transmission of the present 
character. 

Receiving: A unique start bit detection scheme in the 
receiver section of UART rejects input noise pulses and 
allows for errorless capture of data with up to 42% input 
distortion. Error-checking features include parity, framing 
and overrun checks, which provide flag outputs when an 
error is detected. Until the next character is received, the 
flag outputs and received data are stored internally. These 
outputs are wire-ORable and are provided with separate 
enable inputs for use in bus-organized system applications. 

The receiver section contains a serial to parallel shift 
register, an output holding register, and the control logic 
necessary to receive an asynchronous serial data stream, 
check for parity and frame timing, and convert the data 
bits to a parallel format. 

The SI757 array is fabricated with AMI's low V T process. 
Inputs are directly TTL compatible - with an external re¬ 
sistor required to establish an adequate V, H - and output 
interface is achieved with external pulldown resistors. 



FUNCTIONAL DIAGRAM 
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OPERATIONAL DESCRIPTION 

The UART block diagram is shown on page "3-3* 

The UART transmitter asynchronously accepts 5 to 8 
parallel data bits, which are temporarily stored in a holding 
register. The status of the transmitter is then checked to 
determine whether it is in the active or idle mode. If in 
idle (previously loaded character has been transmitted), 
the parallel data is transferred to a serial shift register to¬ 
gether with start bit, parity, and stop bits in accordance 
with the settings of the control bit registers Inb 2 . 'nbi, 


( 2SB. Ips ancl ’np- The data is then shifted out serially, 
start bit first, at rates up to 10K baud. Each bit trans¬ 
mitted is 16 Itcp clock periods long. The transfer of 
data from the parallel register to the serial register is in¬ 
ternally synchronized to eliminate possible variations of 
start pulse width due to asynchronous loading of input 
data. If the input register is loaded during transmission of 
a character, the next start bit will immediately follow the 
last stop bit of the previous character. This feature elimin¬ 
ates the need for any precise external timing by allowing 
up to one full character time for the loading of the next 
character. 



Pin/Function 

Pin/Function 

1 

v SS 

21 

•xr 

2 

V GG 

22 

°tbmt 

3 

Vdd 

23 

■d3 

4 

■rde 

24 

°EOC 

5 

°RD8 

25 

°so 

6 

0 RO7 

26 

■dbi. 

7 

Ord& 

27 

■dB2 

8 

°RD5 

28 

<DB3 

9 

°RD4 

29 

■dB4 

10 

°RD3 

30 

'DBS 

11 

Ord2 

31 

•dB6 

12 

°rdi 

32 

'dB7 

13 

Op& 

33 

•dB8 

14 

0 FE 

34 

'cs 

15 

OoR ■ 

35 

•np 

16 

■§WE 

36 

■2SB 

17 

•rcp 

37 

*NB2 

18 

Irda 

38 

■nbi 

19 

< 

Q 

O 

39 

■ps 

20 

>SI 

40 

■tcp 


PIN/PACKAGE CONFIGURATION 
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SYMBOLS AND DEFINITIONS 


OflD - received data outputa. LSB ot data word apptan on Or 01 
regardless ol data word length 

IflEE - received data enable. V IL enables the received data output 
linos. 

Ope - receiver parity error. Goes to V 0M if received data word 
has a parity error. 

0 FE - receiver framing error. Goes to V 0M if stop bit (mark) is 
not detected. 

0 0 R - receiver overrun Goes to V 0M it previously received character 

is not read out (0 DA not reset! before prcsont character is 
ready lo be transferred to output holding register 

l§WE - receiver status word enable V, L enables the status word 
signals (Ope, 0 oa . Otbmt, Op £ , OqrI. 

Ircp - receiver dock line. Frequency - 16 x baud rate. 

IS5i - reset data available. V, u resets output 0 DA . 

Ooa — received data available. Voh indicates a character has been 
received and transferred to the output holding register. 

*SI - receiver serial Input. Accepts transmitted data. When dala 
is not being transmitted, this line must be held high. 

Ixr - external reset V, H resets all registers and sets transmitter 
serial output to V 0M . Should be pulsed alter power turn on. 

<>TBMT - transmitter Input holding register empty. Goes to Vn H when 
a new data word may be loaded into transmitter. 

Iff3 - transmitter data word input strobe. V| L enters data into the 
input holding register. Trantilion to V IM causes start bit on 
Oso at next negative clock transition. 

Oioc - transmitter and of character fleg. A V 0L to V 0 „ transition 
Indicates transmission of a character and stop bits has been 
completed. V 0M it maintained until the merk to space transi¬ 
tion of the start bit of a new character transmission. 

Oso - serial transmitter output. Character to be transmitted it 
Shilled out serially on this output. Returns to V 0 „ during 


loa - transmitter data inputs V IH causes mark to be transmitted, 
iOBi is LSB regardless ot lersgth of data word. 

ICS transmitter mode control strobe V. M enters l ps , l NBI , l Nln , 

■2S0. 'ivp data into the control bits holding register. Can be 
strobed or hard wired to V I(1 . 

•np - transmitter/receiver no parity control. V m eliminates parity 
bit from transmitted data and disables the receiver parity 
check. Stop bus directly folluw the data bits. Vm forces 
Op£ to V|[_. 

Igsa - transmitter stop hit control V (l causes 1 stop bit to In nans 
milted. V|H cause-. :> stop tuts to ho transmitted 

•nii transmitter/receiver data bits per character control Selects 

chat eater length per the following table 


'rasa 

•NO! 

BITS/CHARACTER 

Vil 

V,L 

& 

Vit 

V|« 

6 

Vp, 

V'lL 

7 

Vt!S 

V|H 

8 


lps transmttcr/rcceiver parity select. Dotermin .1 transmuted 

parity and expected parity of receiver. Parity bit follows data 
bits in transmission, V (L inserts and checks odd paiity. Vna 
inserts end checks even parity. 

•TCP - transmitter clock line. Frequency ■ IB x hand rate. 

Vsi - data Iced time Tho time before the l C s (Ids) Pulse during 

which the address must ba valid. 

Vn * lh * after the leg Oosl pulse during which the address 

must remain valid. 

fds - data sample time. The time during which addrets must be 

valid to be properly sampled, tq, - tq, ♦ l cs doji P „ . 

V» - output enable time. The time elapse between tho leading 

edga of the Igyrt UroeI pulse end valid output data, 

too - output disable time. Tha time etansa between the trailing 

edge of the I "i (IrueI Pulse end the output becoming 
invalid. 
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MANUFACTURER'S NOMENCLATURE FOR UART PIN FUNCTIONS 


1 T 

Pin No. 

AMI 

WD 

SMC 

1 

Vss 

Vss 

Vcc 

2 

Vgg 

Vgg 

Vdd 

3 

Vdd 

Vdd 

Gnd 

4 

I rde 

RRD 

RDE 

5 

Ord 8 

RR8 

RD8 

6 

Ord 7 

RR7 

RD7 

1 7 

Ord 6 

RR6 

RD6 

8 

Ord 5 

RR5 

RD5 

9 

Ord 4 

RR4 

RD4 

10 

Ord 3 

RR3 

RD3 

11 

Ord 2 

RR2 

RD2 

12 

Ord 1 

RR1 

RD1 

i 13 

Ope 

PE 

RPE 

14 

Ofe 

FE 

RFE 

15 

Oor 

OE 

ROR 

1 16 

I swe 

SFD 

SWE 

! 17 

I rep 

RRC 

RCP 

i 18 

I rda 

DDR 

RDAR 

19 

Oda 

DR 

RDA 

20 

I si 

RI 

RSI 

21 

I xr 

MR 

MR 

22 

Otbmt 

THRE 

TBMT 

23 

I ds 

THRL 

TDS 

24 

Oeoc 

TRE 

TEOC 

25 

Oso 

TRO 

TSO 

26 

I dbl 

TR1 

TD1 

27 

I db2 

TR2 

TD2 

28 

I db3 

TR3 

TD3 

29 

I db4 

TR4 

TD4 

30 

I db5 

TR5 

TD5 

31 

I db6 

TR6 

TD6 

32 

I db7 

TR7 

TD7 

33 

I db8 

TR8 

TD8 

34 

Ics 

CRL 

CS 

35 

Inp 

PI 

NPB 

36 

I2sb 

SBS 

NSB 

37 

Inb2 

WLS2 

NDB2 

38 

Inbl 

WLS1 

NDB1 

39 

Ips 

EPE 

POE 

40 

Itcp 

TRC 

1 

L . 

TCP 
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TECHNICAL DESCRIPTION 


The unit is a full duplex receiver/transmitter which ac¬ 
cepts asynchronous serial binary characters and con¬ 
verts them to a parallel format. It also simultaneously 
accepts parallel binary characters and converts them to 
a serial asynchronous output with start and stop bits 
added. All characters contain a start bit, 5,6, 7 or 8 data 
bits, one or two stop bits, and either odd or even parity 
or no parity. As prescribed in the various data trans¬ 
mission codes, the stop bits are opposite polarity to the 
start bit. The format of the input serial word and the 
output serial word is shown in Fig. 1 for 8 level code 
with parity and 2 stop bits. The baud rate, bits per 


character, parity mode, odd or even parity and number 
of stop bits are externally selectable. The receiver and 
transmitter both are double buffered (see Fig. 2 & 3). 
The UAR/T will internally synchronize the start bit with 
the clock input to assure a full 16 element (clock 
periods) start bit independent of the time of loading of 
the data. The transmitter distortion will be less than 3% 
on any bit up to 20 kilobaud (assuming perfect clock 
input). The receiver will strobe the inpit bit within ±8% 
of the theoretical center of the bit. The receiver will also 
reject start bits that are not in the spacing mode at the 
half bit sample time. 


START 

BIT 


STOP STOP NEXT 

BIT BIT START 

1 2 BIT 



DB i 

032 JdB3 

DM 

DB5 

D0fa 

D07 


DB8 


I I 
I I 



PARITY 


Figure 1. A Typical 8 Bit Transmitted Character 
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RECEIVER OPERATION (Reference Figure #2) 

After the first mark to space transition on the serial 
input line, the receiver samples the serial input line at 
the 8 + 16 N clock edges. If the first sample is a mark 
(high), the receiver returns to the idle state ready to 
detect another mark to space transition. If the first 
sample is a space (low), the receiver enters the data 
entry state and stores the state of the serial input line 
at the next M sampling points where M is 5, 6, 7, or 8 
as determined by the control bits holding register. If the 
control bits holding register has not been conditioned to 
the "no parity” state, the receiver checks the parity of 
the M data bits plus the following parity bit and deter¬ 
mines if it is the same as the parity sense which has 
been conditioned into the parity select (pin 39). 

If the parity sense of the received characters and the 
control bits holding register are different, the parity 
error bit is conditioned to set. If the control bits register 
was conditioned to the "NO PARITY" state (pin 35), 
the receiver takes no action with respect to parity and 
maintains the parity error line in the false (low) state 
when the status word is enabled. 

The receiver also samples the first stop bit after the data 
and parity bit and if the stop bit is low, sets the framing 
error bit (pin 14) in the'status word holding register. 
If the stop bit is a high, the framing error bit is held in 
the false (low) state. 

One clock cycle after the stop bit has been sampled, the 
receiver parallel transfers the received contents of the 
receiver shift register to the data holding register, trans¬ 
fers the state of the framing error and parity error to the 
status holding flip flops, and then sets the data available 
flag. 

If the data available flag is already set when the receiver 


attempts to set data available, the overrun flip flop is 
set. If the serial input line goes from mark to space and 
stays at this level, the receiver will receive one character 
(which is all space bits), with the framing error set, and 
wait until the line goes high (marking) before receiving 
another character. 

TRANSMITTER OPERATION (Reference Figure #3) 
When in the idle state, the serial output line is marking 
(high on pin 25). The time between the low to high 
transition of data strobe and the mark to space transi¬ 
tion of the serial output line is one clock cycle (1 /16 bit 
time) if the transmitter had been idle. 

The serial output lead provides the start bit (low) fol¬ 
lowed by M data bits where M is 5, 6, 7, 8 as determined 
by the control bits holding register. The data bits are 
presented to line LSB (Least Significant Bit) first (Data 
input pin 26). The parity bit as computed by the trans 
mitter follows the data bit. if the "No Parity” bit has 
been conditioned to a low. If the "No Parity" bit is con¬ 
ditioned to a high, the first stop bit will follow the data 
bits. 

The stop bit or bits, depending on the status of pin 36, 
will follow either the parity bit or the last data bit. All 
bits are 16 clock periods in length. If the transmitter 
data bits holding register has been loaded while the 
previous character was being transmitted, the new char¬ 
acters start bit immediately follows the previous char¬ 
acter^ last stop bit. 

The EOC flag (pin 24) is low any time a character is in 
the process of being transmitted. This includes the time 
that the start bit, data bits parity bit and stop bits are 
on the line. 



page 3-8 

UNIVERSAL TECHNOLOGY INC. / 29 COMMERCE COURT / VERONA, N.J. 07044 / (201) 857-0440 






page 3-9 

UNIVERSAL TECHNOLOGY INC. / 29 COMMERCE COURT / VERONA, N.J. 07044 / (201) 857-0440 












3.3 First-In First-Out Serial Memory MOS IC 


3341 

64-WORD x 4-BIT FIRST IN FIRST-OUT SERIAL MEMORY 

FAIRCHILD SILICON GATE MOS INTEGRATED CIRCUIT 


GENERAL DESCRIPTION - The 3341 is a 64 word x 4 bit memory that opeiaics in a first in 
first-out (FIFO) mode. Inputs and the output are completely independent (no common clocks) 
making the 3341 ideal (or asynchronous buffer applications. 

Special on chip input pull up circuits and bipolar compatible output buffers provide direct bipolar 
interfacing with no external components required. Control signals are provided so that both vertical 
and horizontal cascading may be easily achieved 


• 1 MHz SHIFT IN SHIFT-OUT RATE 

• DIRECT TTL/DTL INTERFACE AT INPUTS & OUTPUTS 

• 16 LEAD DUAL IN-LINE PACKAGE 

• READILY EXPANDABLE IN EITHER DIRECTION 

• ASYNCHRONOUS OR SYNCHRONOUS OPERATION 

• CONVENIENT LEAD ORIENTATION FOR EASY BREADBOARDING 

• UNIQUE TTL INPUT STAGE 


LOGIC SYMBOL 


2 - 

KIADT 

Smrr 

<KfT 

- IT 

3 — 

SHIFT OUTPUT 

* RCA or 

—14 

4 - 

t>0 

90 

-u 

J — 

01 

•i 

-12 

*- 

P2 

«z 

— II 


PS 

41 

rnRS«* 

RttZT 

-10 


T 


9 


ABSOLUTE MAXIMUM RATINGS 

Storage Temp (T$) 

Operating Temp (T/U 

Voltage on all pins except outputs + Vqq 

Voltage on Vqd 


-65°C to +150* C 
0* to +70°C 
V$ S -24V to V SS +0.3V 
V S s -7V to V ss 40.3V 


Vss " PIN 14 

Voo - PIN 8 

Vgg = PIN 1 


LOGIC BLOCK DIAGRAM 



On 

Oi 

9 / 

93 


SHIFT OUt 

OUTPUT REPO' 


CONNECTION DIAGRAM 
(TOP VIEW) 


V.*C 

M»UT r 
REAOY I- 
$«irr p 
|U L 

eoC 
bi c 

»J C 


□ V S9 


'*D 

•4 
IS 
12 
n 
w 
9 


shift 
our 
-i output 
— 1 MA»r 

=1* 

□ q» 

I] MB 
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FUNCTIONAL DESCRIPTION: 

DATA INPUT! 

The lour bits of data on the Dq . . . D 3 inputs are entered into the first bit location when both Input Ready HR) and Shift In (SI) are HIGH 
(=^Vssl- This causes IR to go LOW (»=GND). but data will stay locked in the first bit location until both IR and SI are brought LOW. Then 
data will propagate to the second bit location, provided the location is empty. When data is transferred, IR will 90 HIGH indicating that the 
device is ready to accept new data. If the memory is lull, IR will stsy LOW. 

DATA TRANSFER; 

Once data is entered inio the second cell, the transfer of any full cell to the adjacent (downstream) empty cell is automatic, activated by 
an on chip control. Thus data will stack up at the end of the device while empty locations will "bubble" to the front, tpj defines the time 
required lor the first data to travel. Irom input to the output of a previously empty device. 

DATA OUTPUT: 

VUhen (laid lias been tianslem-d into the last cell. Output Ready (OR) goes HIGH, indicating the presence of valid data at the output pins 
Qq . Q 3 . The transit! ol data is initiated when both the Output Ready (OR) output from the device and the Shift Out (SO) input to the 

device are HIGH. Tins causes OR to go LOW. output data, however, is maintained until both OR and SO are LOW. Then the content of the 
adjacent (upstream) cell (provided it is full) will be transterred into the last cell, causing OR to go HIGH again. If the memory has been 
emptied, OH will Slav LOW. 

Input Ready and Output Ready may also be used as status signals indicating that the FIFO is completely full (Input Ready stays LOW for 
at least ip j-l 01 completely empty (Output Ready stays LOW for at least tpj). 

SPECIAL INPUT CHARACTERISTICS: 

The 3341 uses a TTL compatible input pull up circuit When going HIGH, the TTL driver must only provide 2.2V minimum which is then 
Internally pulled up to Vgs- 

When going LOW, the TTL driver must overcome a current barrier of < 1.6mA at 2V. Once this is overcome, the input current drops to 
zero. 

Unused inputs are stable in the HIGH state, but must be terminated when LOW, e.g., 1MJ1 to VqG. 


CHARACTERISTICS: V ss *5V *5%. Vqg - -12V +5%. V DD - OV, T A - 0°C to 70°C (unless otherwise specified) 


SYMBOL 

CHARACTERISTIC 

MIN. 

TYP. 

MAX. 

UNITS 

CONDITIONS 

V|H 

Input Voltage HIGH 

vss-io 



V 

Notes 1 end 2 

VlL 

Inpul Voltage LOW 



0.8 

V 

Note 1 

VOH 

Output Voltage HIGH 

V S S-10 



V 

Iqh “ 03mA 

V 0 L 

Output Voltage LOW 



0.4 

V 

•OL “ 1 -6mA 

VpUP 

Input Pull Up 

Initiation Voltage 



2.0 

V 

V SS - «-75V 

VPUP 

Input Pull Up 

Initiation Voltage 




V 

V SS * 5 25V 

Vbar 

Peak Input Barrier 

Current Voltage Point 



Vss-15 

V 


'IH 

Input Current HIGH 

250 



pA 

Note 1. V| H - V SS _ 1 . 0 V 

'Ll 

Input Leakage Current 



1.0 

pA 

Note 1,V| N - 0V 

'BAR 

Input 8 arrier Current 



1.6 

mA 

Note 1 

'gg 

V G Q Current 


7.0 

12 

mA 


'do 

V D o Cuirent 


30 

45 

mA 


p D 

Power Dissipation 

1 - 


450 

mW 



NOTES: _ 

1 Inputs include Dq — D 3 Mjster Reset. Shift in. and Shift Out. 

2. Internal pull up circuits are provided on all inputs to insure proper HIGH level. 
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THE 3341 

FIRST IN/FIRST OUT SERIAL MEMORY 


INTRODUCTION 

THE 3341 FIRST IN/FIRST OUT SERIAL MEMORY 

| 

The term First In/First Out (FIFO) is almost self explanatory. 
The first data in is the first data available at the memory 
outputs. A simple analogy of the FIFO principle is a pipe 
which accepts, stores, and disperses tennis balls, on demand. 
(Figure 1). 

The tennis balls enter the pipe at the top and immediately 
travel to the bottom; a spring clip retains them until one or 
more balls are needed. The first tennis ball loaded is the 
first available for use. When balls are removed from the pipe, 
the storage capacity increases in accord with the number re 
moved, and new balls can then be added at the top. In mer¬ 
chandising, many versions of FIFO systems are evident; con¬ 


sider. for example, cigarette and other vending machines 

A FIFO data memory operates in basically the same man 
ner. Data is entered at the loading point and the first da' i 
entered is available for removal first, regardless of the quan 
tity of data stored. Consider a shift register in which data is 
entered at the left and removed from the right In a conver 
tional shift register, data entered at the left remans there 
until additional data enters the register and forces the data 
already entered to the right. In a FIFO, the data is also enter 
ed at the left, but instead of remaining, it shifts to the right 
immediately. Figure 2 illustrates the basic difference he 
tween conventional shift registers and FIFO memories The 
major advantage of data appearing at the output automatical 
ly is to allow buffering of two systems that operate at differ 
mg data rates 


FIRST BALL IN IS 
AVAILABLE FIRST 


AS BALLS ABF 
REMOVED AUDI MONAt 
CAHACIty is AVAIL AMI I 
UN A ONE TO ONf BASIS 


Fi()ur« 1 The FIFO Principle, First Input In is Available First 
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X unknown data 

In a conventional shift register, 
data if forced through by additional 
data — stays left 


- = empty positions 

In a FIFO shift register, data 
fdlls through — goes right. 


Figure 2. Input Data Storage in Conventional Shift Register Compared to FIFO Shift Registers 


■ here are synchronous and asynchronous FIFOs Both types 
use a clock to determine data entry and data withdrawal. 
Synchronous FIFO memories, however, can never enter data 
without losing data, even with high clock rates This syn¬ 
chronous operation problem can be overcome with a split 
- lock; the input command becomes the input clock and the 
■input command becomes the output clock, or asynchronous 
operation. With asynchronous operation, data can be enter¬ 
ed and withdrawn at different rates as long as the FIFO is 
neithei empty on an output clock pulse nor full on an input 
clock pulse The 3341. completely asynchronous, is ideal 
lor independent data entry and exit. 


FUNCTIONAL DESCRIPTION 

Figure 3 is a logic diagram of the 3341 64-word x 4-bit 
First In/First Out serial memory. The 3341 has four serial 
64 bit data registers and a 64-bit marker register. When 
data is entered by a Shift In command, it moves automatically 
under control of the marker register to the empty word posi¬ 
tion closest to the output. The marker register contains a 
"1" for an occupied position and a ”0" for an empty position. 
Data words, of course, can not advance into an occupied posi¬ 
tion, (a marker bit of "1however, as soon as the next posi¬ 
tion's marker bit changes to a "0", the data automatically 
shifts toward the output. 


62 WORD x 4 Bit 
MAIN REGISTER 


INPUT 

HtAOY 


7 r 

S' 

k 


INPUT 

CONTROL 

LOGIC 


n. 


~y 


MAIN REGISTER 
CONTROL LOGIC 


OUTPUT 

CONTROL 

LOGIC 


SHIFT OUT 


OUTPUT READY 


MAST ER 

RESET 


t -gure 3. The 3341 Logic Block Diagram 
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The 3341 can simultaneously contain operational combina¬ 
tions of data exiting, data stacking, motion to the right, and 
data entry. The 3341 is totally asynchronous with complete¬ 
ly independent inputs and outputs, simultaneous Shift In 
and Shift Out commands are also possible. 

A unique advantage of the 3341 is that it can control system 
speed In most memories, specifications must be carefully 
examined with regard to system speed. The 3341 has status 
indicators on both input and output stages, Input Ready and 
Output Ready. A High level on Input Ready indicates that 
the input is empty and can accept data. A High level on Out¬ 
put Ready indicates that the output has data and can accept 
a Shift Out command. 

Input Operation 

The set up time on the 3341 is actually negative in that data 
can change during a 25 ns period following a Shift In command. 
This allows the Shift In command to be used as a trigger to 
load data into a TTL latch and have the data stable in time 
for entry into the 3341. Reliable operation, however, uses 
the Input Ready Low-to-High transition as an indication that 
data can be safely entered. 

The 3341 memory is self timing; the Input and Output 
Ready signals indicate that it is ready to accept a command 
Systems wait until the Input Ready goes High and then initi¬ 
ate a Shift In command applied for the minimum High time 
(100 ns or longer). When the Input Ready goes Low, the FIFO 
has accepted the data and it may be changed. The input 
Ready can not go High again until the Shift In first goes Low 
for a minimum time (100 ns). This minimum time encom¬ 
passes both Input Ready, and Shift In, low periods. New 
Shift In commands can be applied as soon as Input Ready 
goes High. 

The Shift In command can be applied before Input Ready 
goes High if the minimum overlap times of Input Ready Low 



and Shift In Low have been satisfied. In such case, data is not 
entered until Shift In goes High. The minimum High period 
for Shift In is actually simultaneous with the High period for 
Input Ready A special condition requiring a prioi Shift In 
command occurs after a Master Rest command When Mas 
ter Reset goes Low. the FIFO is cleared When Mastei Reset 
returns High and Shift In is High, data is entered as soon as 
Input Ready goes High. It is recommended that Shill In lie 
Low when Master Reset is returned High 

Output Operation 

The timing requirements are basically the same for output 
operation as with input operation in that Output Ready and 
Shift Out both have minimum simultaneous High and Low 
times (100 ns). However, one important point; when Output 
Ready is Low for an extended time, indicating an empty FIFO, 
and Shift Out is High, data is shifted out as soon as it enters it 
Output Ready goes High. It is also important to note that if 
only one word is left in the FIFO after a Shift Out command, 
this word remains on the output leads even though Output 
Ready stays Low Such data must be forced out of the UFO 
by data in the preceding position. 

A Unique Input Pullup Circuit 

All 3341 inputs. Do — D 3 , Master Reset Shift In and Shift 
Out. use a unique input circuit providing direct compatibility 
with TTL logic. Without this circuit, a resistor (internal c 
external), would be required to pull the TTL High (2.4 V) out 
put above the minimum input High voltage (VSS -1 V). This 
presents a loading problem to a TTL gate in the Low state. 
With the pull up circuit on the 3341, the resistor is effective 
ly connected only when the TTL output is High and presents 
no load to the TTL Low output. The input current versus input 
voltage relationship is shown in Figure 4 This unique circuit 
also eliminates switch bounce using the circuit shown in 
Figure 5 


v S s 



Figure 4. Input Characteristics of the 3341 


Figure 5. Switch Bounce Eliminator Using 3341 Unique Input 
Pullup Circuit 
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APPLICATIONS 


An ideal use of the 3341 FIFOs is with two systems or sub¬ 
set ms of differing data or unsynchronized data rates that 
n talk to each other. Data can be entered or removed in 
stead', streams, bursts, or irregular patterns, or a combina¬ 
tion ot these. Some example of differing or unsynchronized 
il.i'ii rates are shown in Figure 6. 


Illlllllll 


A I 1 regular dare can be collected from a telemetry system 
and stored in FIFO for use when it's convenient. 



It Dat.i mi iiiintout can be loaded nto FIFO, freeing the CPU 
and allowing the |innter to proceed at its own slower 
I'm •• 

llllllllllll 

h isan uelweon an A/ 0 and a D/A Converter, the FIFO can 
bo i • 11 " stretch or contract the time base or change the 
Irortiio n;y of acoustic or sensing signals 

in mu uni) iiiiiiiiiiii 

p Inloiniatiun input at keyboard rate r an be stored and trans 
I.. ot ‘vgh speed on demand from a CPU 

Nil till llll 

I t roin ... ogini'tnent, you an tnpui to a computer 

a a mi mlv rate IIFO stores information and re formats 
• n ' von hursts 'or efficient off laro use 


c.gure 0 examples of FIFO Handling of Differing Data Rate* 
expanding the FIFO System 


11 ill II11111 



tillII III I 



Figure 7. Stacking of the 3341 for Longer Words 


remove data since it goes Low when the last 3341 Input 
Ready goes Low. In this application the user should meet 
data sheet timing requirements. 

Edge Triggering 

Edge triggering allows a rising or falling edge to initiate and 
complete the FIFO peration on either the input or the output. 

For negative 

edge triggering, simply change the flip flop to one that trig¬ 
gers on the negative edge (9H106). The string of non-parallel 
FIFOs uses a 2-input AND gate to connect IR and MR to the 
input flip-flop. It is also possible to mix edges, e.g., positive 
edge in and negative edge out. 

Content Indicator 

In some applications, it is desirable to know how much data 
is stored in the FIFO memory. The circuit de¬ 

tects simultaneous Shift In and Shift Out pulses and inhibits 
the count. The counters increment on the Low-to-High tran¬ 
sition. The Count Up and Count Down lines must be con¬ 
nected directly to the Shift In or Shift Out of the 3341 FIFO 
whether or not edge triggering is used. 

The 9360 is a decade counter and the 9366 is a binary count¬ 
er The counters can be loaded with preset numbers to pro¬ 
vide either full or empty indications. If a full indication is 
desired, the Count Up and Count Down lines are reversed and 
a number corresponding to the cascaded length of the FIFO 
is loaded into the counter during Master Reset Low Load is 
tied to Master Reset and MR lines of the counters are discon¬ 
nected. The TCq goes Low to indicate a full FIFO. The cir¬ 
cuit as Vindicates an empty FIFO when TCq is low. 


I >.! 3341 timing allows device stacking by tieing inputs to 
oiunuls. Input Ready to Shift Out, and Shift In to Output 
;,-ady Fifiir ■ / shows this stacking method. 

, .i win; >'i>|i!i than font hits is desired, the FIFOs are par- 
i '• I with oxli'in.il It h) u In iiisiiii' that all inputs and out 
1 ..H-. an- i.sidy boloio enlty ot removal of data is requested 
i oading is accomplished after the Low-to- 
!i,ql, Itai'sistion of Shift In and removal is accomplished on 
iho High to Low tiansistion ol Shift Out. Shift In should not 
•jo High while Composi!" Input Ready is Low because the 
:>u. >m<"K. lock feature could be defeated by time delay differ- 
oit.av- 1 should he noted that the Composite Input Ready 
Low transispoii can not he used to indicate that it is safe to 


Automatic Loading 

In some applications it is necessary to dump data to make 
room for new data. A simple method to automatically dump 
one word from a full FIFO One word 

is dumped if the FIFO is full after new data has been enter¬ 
ed. In effect, the FIFO has been shortened by one word as 
there is always one empty word position to accept new data. 
The one word automatic dump operation takes 32 ps. 
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3.4 Basic BMC Circuit Description 


This simplified circuit description applied to the basic BMC unit connected 
for EIA signal input and output. Refer to Figure 1 for the BMC schematic. 
Operationally, the circuit description does not change except for the method 
of motor control, EIA control or 115V 60Hz control. EIA control is comprised 
of; EIA signal input, EIA signal output, and EIA motor control. 

The EIA signal input is received on front panel connector Jl pin 5 and routed 
to connector A1 Jl pin 6 on the Logic Board. This input signal is received by 
A14 and converted to 5V logic levels for input to A9 pin 20, the UART receiver 
half. At the UART receiver half, the serial data input is converted to parallel 
data. Upon receipt of one complete valid character of input data, simultaneous 
functions occur in the BMC. 

The motor control time out circuit is reset and relay K1 is deenergized applying 
+12 VDC to the motor control output at connector J2 pin 9. Parallel data from 
UART A9 is loaded into First-In First-Out Shift Register (Fi Fo) A16 and A17. 
While the teleprinter motor reaches the proper operating speed (less than 1/2 
second), additional data is loaded into the FiFo. Within the FiFo, the data 
inputs shift through 64 positions of available storage capacity toward the FiFo 
output. 

One half second after receipt of the first character as determined by A21, the 
UART transmitter half is enabled. Parallel data at the FiFo output is loaded 
into the transmitter half of the UART where it is converted to serial data. This 
data output from UART A9 pin 25 is fed to EIA line driver A15 for conversion from 
the 5V logic level to EIA. In turn, this output is routed through Logic Board 
connector A1 Jl pin 2 to BMC front panel connector J2 pin 5 and to the printer 
device. 

During receipt of message traffic, motor control time out circuitry comprised 
of A1 and A3 is continually reset after each complete character is received. 

After receipt of the last character, the motor control time out circuitry continues 
the clock count. After a time period of between 1 to 1.5 minutes without any 
traffic present, the time out circuitry will energize relay Kl. In turn -12 VDC 
is applied to front panel connector Jl pin 9 which deenergizes the printer motor. 

The clock circuitry basically consists of a crystal oscillator and a 12- stage 
binary counter to provide a single baud rate output. This single baud rate is 
programmable to provide one of eleven standard speeds. It is comprised of 
A4, A5, A6, A7, 01, Q2, Yl, and a programmable section on the Logic Board. 
Refer to Figure 1 Sheet 2. 

Crystal, Yl, provides the basic frequency of 3.579545 MHz used in the crystal 
oscillator circuit. This frequency is passed through a buffer circuit consisting 
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of Q1 and A4. This buffer is basically an AC coupled buffer which provides 
input to a 12-stage binary counter (A5, A6, and A7). The counter is reset at 
the proper time to assure always starting at the same count. Frequency count 
decode proper time to assure always starting at the same count. Frequency 
count decode is performed by the 12-stage counter to provide the necessary 
baud periods. 

In order to obtain 1/16 of the baud rate, it si processed by a flip-flop to square 
the rate up. Actually, 1/32 of the baud rate is obtained at A4 pin 11 where a 
short pulse is obtained. Ther period between pulses is 1/32 of the baud rate 
and is used to set the clock by it. The pulse is of short duration, approxi¬ 
mately 0.28 microseconds. 

When the count is decoded, all inputs go high. On the input to the gate the 
output goes low through the switch. On A4 pin 12 and pin 13 on low drives 
A4 pin 11 high. When A4 pin 11 goes high it enables the reset gate on A4. This 
is high and as soon as the clock goes high, a reset pulse is obtained which 
clears all three counters back to zero. On the next high to low transition of the 
clock, the count is started again. As soon as the counters are reset, this gate 
(A4) is inhibited no longer decodeing the proper count. A low is restored at A4 
producing a high at A4 pin 5 which in turn results in a low at A4 pin 6 allowing 
the count to run. The count decode is determined by the programmed baud 
rate. Whenever the gate with its associated baud rate becomes enabled, a 
reset for the counter generated. This basically restarts the count so that 
identical exact period is obtained. 

The programmed baud rate out is fed to the receive and transmit halves of 
UART A9, pin 17 and pin 40 respectively to establish the UART clock rate. 

The BMC 6095 power supply circuit does not have a power on/off switch. 
However, the AC power input to transformer T1 is equipped with a 1/2 Amp 
fuse. AC power is supplied to the front panel outlets. One outlet provides 
a controlled (CONT) AC output determined by the state of relay K1 and the 
other outlet provides continuous AC power out. It should be noted that a 
simple wiring modification can be made to the two AC outlet connections can 
make both outlets controlled. Refer to Figure 2 illustrating the controlled/ 
uncontrolled and two controlled outlet configurations. 

AC power is also routed to transformer T1 terminals 1 and 3. From T1 terminals 
2 and 4, 130 VAC is supplied through P2 to A1J2 on the Logic Board to J4/P4 
for the Current Interface Option module. Transformer T1 terminals 5 and 7, and 
6 and 8 are supplied through P2 to A1J2 and the power supply circuitry on 
the Logic Board. Four regulated DC voltages (4 5, 412, -5, -12) are provided 
for use in the BMC 6095 circuitry. 

3.5 Clock Module Option 

The Clock Module Option, when added to the BMC 6095, provides the ability 
to control the data output baud rate independently from the input baud rate. 

page 3-17 

UNIVERSAL TECHNOLOGY INC. / 29 COMMERCE COURT / VERONA. N.J. 07044 / (201) 857-0440 - 



It should be noted that when the Clock Module Option is incorporated in the 
unit, the Logic Board printed circuit land to UART AS (screened X*-CLOCK 
OPTION) must be cut. This will route Clock Module output through P10 pin 3 
to J10 pin 3 on the Logic Board and to UART A9 pin 40. The selected Clock 
Module baud rate output is fed to the transmit half of the UART controlling 
the output data rate. 

Clock Module circuitry basically consists of a crystal oscillator and a 12- 
stage binary counter to provide a single baud rate input to the Mother Board. 

This single input is switch selectable from one of nine standard speeds or a 
tenth specially programmed speed. Refer to Figure 3 for the Clock Module 
schematic diagram. 

Crystal, Yl, provides the basic frequency of 3.579545 MHz used in the crystal 
oscillator circuit. This frequency is passed through a buffer circuit consis¬ 
ting of Q2 and Al. This buffer is basically an AC coupled buffer which pro¬ 
vides input to a 12-stage binary counter (A3, A4, and A5). The counter is 
reset at the proper time to assure always starting at the same count. Frequency 
count decode is performed by the 12-stage counter to provide the necessary 
baud periods. 

In order to obtain 1/16 of the baud rate, it is processed by a flip-flop to 
square the rate up. Actually, 1/32 of the baud rate is obtained at Al pin 11 
where a short pulse is obtained. The period between pulses is 1/32 of the 
baud rate and is used to set the clock by it. The pulse is of short duration, 
approximately 0.28 microseconds. 

When the count is decoded, all inputs go high. On the input to the gate 
the output goes low through the switch. On Al and 12 and pin 13 on low drives 
Al pin 11 high. When Al pin 11 goes high it enables the reset gate on Al. 

This is high and as soon as the clock goes high, a reset pulse is obtained 
which clears all three counters back to zero. On the next high to low trans¬ 
ition of the clock, the count is started again. As soon as the counters are 
reset, this gate (Al) is inhibited no longer decoding the proper count. A low 
is restored at Al producing a high at Al pin 5 which in turn results in a low at 
Al pin 6 allowing the count to run. The count decode is determined by the 
switch selected baud rate. Whenever the gate with its associated baud rate 
becomes enabled, a reset for the counter is generated. This basically restarts 
the count so that identical exact period is obtained. 

Option gate A14, generally left unprogrammed, is solder programmable to any¬ 
one of the twelve different periods, some of which add up to the desired baud 
rate out. It can be programmed for any baud rate from 45 baud through 1200 
baud. This position allows for programming of any special speeds. 

It is IMPORTANT that the Clock Module Option baud data rate output be switch 
selected for an equivalent or higher output than the received input data rate. 

Do not select a data rate output slower than the received input data rate. 
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Do not select a data rate output slower than the received input data rate. 
Contact UTEC Corporation for explicit instructions regarding this special 
application. 

3.6 Current Interface Module Option 

The basic BMC 6095 is easily adapted for operating with either a 20 milliamp 
or 60 milliamp current line interface by the addition of the Current Interface 
Module. Two discrete circuits are contained on the printed circuit board, one 
for input data and the other for output data. Each circuit contains provisions 
for selection of 20 milliamp to 60 milliamp current interface by use of a jumper. 
Refer to Figures 1 and 4. 

Serial data input is received on front panel connector Jl pin 8 (+) and pin 7 (-), 
routed through connector Jl to J4 on the Logic Board to Current Interface Module 
connector P4 pin 3 (+) and pin 8(-). This input data is fed to Phototransistor 
Opto-Isolator A1 through a diode bridge (CR3 through CR6) , and resistor 
R6 (20 milliamp) or R9 (60 milliamp). Optical isolator A1 provides for the op¬ 
tical transfer of data without an electrical interface. Output from A1 (receive 
serial data) is through connector P4 pin 6 through Logic Board connector Jl pin 
6 through A14 to UART A9 pin 20. Pin 20 is the data input to the receiver half of 
the UART. At this point the receive data input is processed by the Logic Board 
circuitry to produce transmit data out at UART AS pin 25. Refer to Paragraph 
3.4 for the Logic Board circuit description. 

The transmit data out from UART A9 is passed through A12 to Logic Board con¬ 
nector J4 pin 12 through Current Interface Module connector P4 pin 12. 

This input is to the second discrete circuit on the Current Interface Module. 

A 130 VAC input is also supplied to this circuit from terminals 2 and 4 on trans¬ 
former Tl. The 130 VAC is converted to a 120 VDC at either 20 milliamp or 
60 milliamp as determined by resistor 4 or R3 respectively. Output data from 
the Current Interface Module is through P4 pin 5, Logic Board connector J4 
pin 5 to Jl pin 5, and front panel connector J2 pin 7. 

3.7 Programming 

The basic BMC 6095 and the two options, Clock Module and Current Interface 
Module, contain provisions to select or program specific data into its circuitry 
that meet customer operational requirements. The basic unit and each of the 
module options are described in separate subparagraphs after a simple descrip¬ 
tion of the two programming techniques that are used. 

3.7.1 Programming Procedure Technique 

There are two techniques used to program or reprogramoperational data into 
the BMC 6095.One method used a wire feed through connecting points on both 
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sides of the card and the other uses a wire strap (jumper) connecting points 
on the same side of the card. In either method a long piece of pre-tinned 
#22 gauge wire is used to make the appropriate connection. 

For the feed through method, locate the program point on the particular card 
to be programmed. Insert the pre-tinned wire through card hole. Allow at 
least 1/4 inch of wire on either side of the card. Use a 37 watt soldering 
iron when soldering the wire in place on both sides of the card. 

CAUTION 

DO NOT APPLY EXCESSIVE HEAT 
TO THE CARD WHEN SOLDERING 
THE WIRE IN PLACE, TO PREVENT 
LANDS SEPARATING FROM THE 
PRINTED CIRCUIT BOARD. 

Apply enough solder to assure a good electrical connection, but make sure 
the solder does not flow over the tracking. Trim excess feed through wire 
from the soldered connection on both sides of the card. 

When removing a wire feed through from a programmed point, exercise the 
same precaution as noted. Use a solder sucker to remove the feed through 
wire from the card. 

For the wire strap method, locate the two points on a card to be connected. 
Select a piece of pre-tinned wire to be used as the jumper. Pre-form the 
jumper for proper fit between the two contact points. Insert the jumper wire 
into a shorter length of insulating material (sleeving) to prevent the jumper 
wire from shorting out to another printed circuit land or track. Insert the wire 
strap in place and solder both connection points. Exercise the same pre¬ 
cautions as noted previously. 

When removing a wire jumper, use a solder sucker to remove solder while 
applying heat to one connection point. Use a pair of long needle nose pliers 
to remove one end of the jumper wire from the connection point. Repeat the 
same technique at the other end of the jumper wire and remove the wire. 

3.7.2 Logic Board 

Logic Board Al, refer to Figure 5, contains provisions for: programming the 
5,6,7, or 8 code level and one or two element bit stop; programming the basic 
BMC 6095 baud rate; and modifying Logic Board circuitry to operate when the 
Clock Module Option is used. The wire feed through technique is used for 
programming operational parameters into the BMC 6095. The circuit modification 
will be identified with the Clock Module Option information. 

The UART programming points are located in the upper left corner. In addition 
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to the code level and element bit stop, it is possible to program either -5V 
or Gnd to UART A9 pin 3 which is defined by the manufacturer's specification. 
Refer to Section 3.2 for UART background data and a tabulation of manufacturers 
pin function nomenclature. UART pin numbers associated with the program 
points as viewed from left to right are; 4,3,16, 34, 35, 36, 37, and 38. For 
each UART pin listed, there is specific information that must be programmed 
into the UART. This information is presented for each pin with its pin 


function. 


. Pin 4-1 rde 

: Always ground 

. Pin 3 - V dd 

: Programmed for either -5V or Grd depending 


on UART manufacturer's specification 

. Pin 16-1 swe 

: Always ground 

. Pin 34 - I cs 

: Always +5V 

. Pin 35 - I np 

: Always +5V 

. Pin 36 - I2sb 

: Programmed for either +5V (two stop 


bits) or Gnd (one stop bit transmitted). 

. Pin 37 and 38 - 

Inb : Each pin is programmed to select 


character length in accordance with 


the following tabulation. 


Pins 

37 38 

Bits/Character 

GND 

GND 

5 

GND 

GND 

6 

+5V 

GND 

7 

+5V 

+5V 

8 


On the Logic Board lower left hand side is an 8 by 12 (alpha by numeric) 
matrix of programmable points. Any one of ten baud rates may be programmed 
into the unit using the wire feed through technique at the specified alpha/ 
numeric program points for each baud rate is provided in Table 1. For example; 
to program a 50.0 baud rate on the Logic Card, each of the following Row/ 
Column (Alpha/Numeric) points must have a wire feed through inserted and 
soldered in place; A/6, B/8, C/10, D/10, E/10, F/10, H/10, and J/10. Note 
that the numeric program points are 6,8, and 10, with the remainder of column 
10 programmed. All unused Alpha inputs must be tied to the last Number out¬ 
put used. Refer to Figure 6 for an illustrative example of the 50.0 and 110.0 
baud rate as programmed. 
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Table 1 Alpha/Numeric Program Points vs. Baud Rate 


BAUD ALPHA ROW DESIGNATOR 


RATE 

li 

B 

C 

D 


U 

H 

J 1 

45.5 


5 

— 

6 

9 

10 

a 

10 

— 

10 


8 

10 

s 

10 

10 

10 

10 

56.8 5 

6 

a 

a 

11 

12 

12 

12 

61.15 1 

4 

a 

9 

11 

12 

12 

12 

74.2 1 

3 

6 

i 

8 

9 

12 

12 

75.0 4 

5 

6 

9 

9 

12 

12 

12 

110.0 1 

2 

5 

6 

a 

8 

9 

11 


2 

3 

6 

a 

8 

11 

11 

11 

300.0 

1 

s* 

5 

n 

8 

9 

9 

9 

1200.00 

l__ 

1 

2 

4 

I 5 

8 

8 

8 

8 


3.7.3 Clock Module Option 

The Clock Module does not require any programming at all. Ten baud rates 
are generated by its circuitry and made available for use through a ten 
position selector switch. In order to select any one of the baud rate out¬ 
puts it is necessary to rotate the swtich to its full counter-clockwise (CCW) 
position. Use the following information to determine the correct switch pos¬ 
ition vs. baud rate 


Full CCW 
First indent 
Second indent 
Third indent 
Fourth indent 
Fifth indent 
Sixth indent 
Seventh indent 
Eighth indent 
Full CW 


45.5 baud 
50.0 baud 
56.8 baud 
61.15 baud 
74.2 baud 
75.0 baud 
110.0 baud 
150.0 baud 
300.0 baud 
1200 baud 
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3.7.4 Current Module Option 

The input current loop circuit and output current loop circuit of the Current 
Module must be programmed for either 20 milliamp or 60 milliamp operation. 

On the printed circuit board (PCB) left side is the input circuit and on thd 
right side is the output circuit. The programming method used is the wire 
strap (jumper) technique. PCB left side has four feed through holes screened 
4,5,6, and 7. The right side has three feed through holes screened 1,2, and 
3. The PCB must alwyas be programmed for 20 milliamp current loop operation 
only at both programming locations or for 60 milliamp current loop operation 
at both locations. 

. For 20 milliamp current loop, a wire strap must be inserted 
between feed through holes 4 and 6, and another wire strap 
inserted between feed through holes 2 and 1. 

. For 60 milliamp current loop, a wire strap must be inserted be¬ 
tween feed through holes 5 and 7, and another wire strap inser¬ 
ted between feed through holes 2 and 3. 

3.7.5 Input/Output Connectors 

BMC 6095 front panel Input/Output connectors, J1 and J2 resepectively, are 
pre-wired to provide the basic and optional electrical operating interface re¬ 
quirements to specific connector pins. Interface with customer equipment 
is made with UTEC supplied mating connectors with Jl and J2 of the BMC 6095. 
Connector pins will be supplied with the mating connectors. However, the 
customer must determine the particular operating interface and wire the mating 
connector individual pin terminals for its specific application only. Refer to 
Table 2 for Jl and J2 mating connector pin terminals to be used. 


Table 2 Mating Connector Pin Terminals By Application 


APPLICATION 

MATING CONNECTOR PIN TERMINALS 

Jl PIN NO. 

J2 PIN NO. 

EIA 

PIN 1, PIN 5. AND 
JUMPER PIN 2 & PIN 8 

PIN 1, PIN 5 

INVERTED EIA 

PIN 2, PIN 2 

PIN 1, PIN 2 

EIA WITH EIA 
MOTOR CONTROL 

PIN 1, PIN 5, AND 
JUMPER PIN 2 & PIN 8 

PIN 1. PIN 5, PIN 9 
(+12VDC MOTOR ON, 
-12VDC MOTOR OFF) 

CURRENT 

PIN 4(—), PIN 7(+) 

PIN 4 POSITIVE SIDE 

PIN 1 NEGATIVE SIDE 

DRY OPTION 

JUMPER PIN 2 & PIN 8 

PIN 1 IS LINE GND 
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4.0 INSTALLATION INSTRUCTION 


4.1 General 

Prior to installing the BMC 6095, the following data should be obtained about 
the equipment interface environment: 

(a) Determine the specific application that the Input/Output cables 
must be wired for. 

(b) Determine the code level and whether it is a one or two element 
stop. 

(c) Determine the input data baud rate and equipment baud rate. 

Once this information is obtained, it must be established whether any of the 
optional modules are to be used with the basic BMC 6095 unit. Refer to Table 
3 to identify the unit configuration that meets the requirements of item (a), 
(b),and (c). It also identifies the modules and cables that should be checked 
to determine the correct operational data is programmed into the unit. 

4.2 Mounting 

The Buffered Idle Line Motor Control unit should be preferably mounted on an 
inner teletypewriter pedestal or equipment wall. It should be located con¬ 
veniently near the teleprinter power cord, and the data circuit signal input 
cable. 

The Buffered Idle Line Motor Control unit outline dimensions and mounting 
hole locations are shown on outline drawing, figure 7. Mounting bolts and 
self-tapping metal screws are provided with the unit to facilitate installation. 

4.3 Operating Interconnections 

CAUTION 

DO NOT MAKE ANY EQUIPMENT 
INTERCONNECTIONS WHEN EITHER 
THE BUFFERED IDLE LINE MOTOR 
CONTROL UNIT OR THE TERMINAL 
EQUIPMENT IS ENERGIZED. 

Remove the BMC 6095 chassis cover to determine that the unit contains all 
the modules required to function properly. While the chassis cover is off 
verify that the modules are correctly programmed for the particular terminal 
equipment operational criteria. Refer to Table 3 and Section 3.7 for applicable 
information. Replace the chassis cover after checking the unit. 
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Cross Index of BMC 6095 Configuration vs. Application and Associated Variables 
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After the external Input/Output cable is wired for its particular application, 
connect the cable leads to the terminal equipment. Verify that the intercon¬ 
nection terminals are correct. Connect the external Input/Output cable 
connectors to their mating connectors, J1 and J2, on the BMC 6095. 

The Buffered Idle Line Motor Control unit AC outlet is normally wired with 
the CONTROLLED outlet under control of the cutoff relay. The UNCONTROLLED 
outlet serves as a convenience outlet. If it is required to control both out¬ 
lets with the cutoff relay, the convenience outlet should be rewired as shown 
in figure 2. Note that there is no AC power on/off switch. When the unit 
AC power line cord plug is inserted into a convenient external AC power out¬ 
let, the BMC 6095 is energized. 

NOTE: IF A 3-WIRE TO 2-WIRE PLUG IS USED, A GROUND WIRE MUST BE 
CONNECTED SEPARATELY. 

Control of the printer device motor on/off operation is accomplished by one of 
two ways. The following information identifies the motor control method 

. EIA - Printer motor AC power cord is plugged into the J3 CON¬ 
TROLLED outlet on the BMC 6095 front panel. An arc suppressor, 
supplied with the unit, must be installed in the equipment con¬ 
taining the printer motor. 

. INVERTED EIA and CURRENT INTERFACE - Information for the 
EIA configuration also applies to these two configurations. 

. EIA with EIA MOTOR CONTROL SIGNAL - Printer motor device 
on/off control is provided through front panel connector 12, 
OUTPUT. The EIA Motor Control Signal, +12 V Motor On or 
-12 V Motor Off, is controlled by relay K1 and available on pin 
9 of J2, OUTPUT connector. 

4.4 Operational Checks 

After the BMC 6095 is operational, there are certain checks that should be 
made. 


A. Input several characters to the BMC 6095. The printer motor 
should start with the timing circuit. After 1/2 second, the printer 
motor should reach speed and printer should start. 

B. Approximately one minute after the last character is typed, 
the printer motor should be deenergized and stop printing. 

C. Check that the printed character message is ungarbled and com¬ 
plete. 
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5.0 MAINTENANCE 


The BMC 6095 is designed for minimum maintenance. Troubleshooting is 
performed using standard test equipment such as a Simpson multimeter Model 
260 or its equivalent. As replacement of component parts is straightforward, 
no detailed removal procedures are given. It should be noted that care should 
be exercised in applying too much heat to a terminal connection to prevent 
damage to the integrated circuits. When replacing parts, the unsoldered 
wiring should be tagged or otherwise identified. When locating or ordering 
component parts for the unit, reference should be made to Figures 3, 8, 9, 10, 
and Table 4. 

5.1 Failure To Operate 

If the BMC 6095 fails to function, check the following (refer to Figures 1 and 
2 ): 

A. Check for 115 VAC input power to the unit. Also check for 115 VAC 
power at the UNCONTROLLED outlet. Note that the voltage will 
not be present if the outlet was wired as a controlled outlet. 

B. Check fuse FI for an open condition. If fuse is blown, replace 
with a good fuse. 

C. Remove chassis cover. Connect unit to 115 VAC source. Measure 
the following DC voltages on the Logic Board: 

. Ground to cathode of CR3, +12 VDC ± 10% 

. Ground to A1 pin 16, +5 VDC + 10% 

. Ground to anode of CR2, -12 VDC ± 10% 

. Ground to anode of CR1, -5 VDC + 10% 

D. Remove chassis cover. Connect unit to 115 VAC source. Measure 
approximately 12 VDC across coil of relay Kl. These are the red 
and white leads of connector P3 cable. If voltage is present, 
remove the unit AC power plug deenergizing the BMC 6095. Check 
the relay coil. The resistance should be about 120 ohms. 

5.2 Continuous Printer Motor Operation 

If the BMC 6095 continues to function, check the following (refer to the 
schematics): 

A. Check that the teleprinter motor AC power plug is in the CONTROL 

outlet. 

B. Remove chassis cover. Check that unit is not connected to an 
AC power outlet. Check relay Kl for sticky or welded contacts. 
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5.3 Logic Board Clock Circuit Check 


The basic BMC 6095 clock circuitry on the Logic Board can be checked simply 
by performing the following: 

A. Remove chassis cover. Connect unit to 115 VAC source. 

B. Measure DC voltage at UART A9 pin 17 or pin 40 . There should 
be 2 1/2 VDC at pin 17 or pin 40. This is an average reading 
indicating the circuitry is functioning. Note all measurements with 
reference to chassis ground. 

C. If the DC voltage at UART A9 pin 17 or pin 40 is logic high 
(+5) or logic low (0), the clock circuit is not functioning. 

D. If the circuit is not functioning, check that programmable section 
is programmed correctly. Also check the solder connections for 
each wire feed through program point. 

5.4 Clock Module Circuit Check 

When the Clock Module option is used, its output is fed to UART A9 pin 40 
(transmit half). The Logic Board Clock circuit output is fed to UART A9 pin 
17 (receive half). Each clock circuit output can be checked simply by performing 
the following: 

A. Remove chassis cover. 

B. Check that the printed circuit land, screened X on the Logic Board, 
is cut. 

C. Check that there is no continuity through the cut printed circuit 
land. 

D. Connect unit to 115 VAC source. 

E. For Logic Board Clock circuit, measure DC voltage at UART A9 pin 

17. There should be 2 1/2 VDC indicating the circuitry is functioning 

F. For Logic Board Clock circuit, if the DC voltage at UART A9 pin 17 

is logic high (+5) or logic low (0) the clock circuit is not functioning. 

G. For Logic Board Clock circuit, if circuit is not functioning, check 
that programmable section is programmed correctly. Also check 
solder connections for each wire feed through program point. 

H. For Clock Module circuit, measure DC voltage at UART A9 pin 40. 
There should be 2 1/2 VDC indicating the circuitry is functioning. 
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I. For Clock Module circuit, if the DC voltage at UART A9 pin 40 
is logic high (+5) or logic low (0), the Clock Module circuit in 
not functioning. 

J. For Clock Module circuit, check that connectors P10 and J10 are pro¬ 
perly connected and make good contact. 

K. On Clock Module, check that selector switch has ten selectable 
positions from full counter clockwise position to full clockwise 
position. If the position stop is not functioning, the selector 
switch must be replaced. 
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Figure 1 Buffered Idle Line Motor Control .Schematic, 
Sheet 1 of 2 
































Figure 1 Buffered Idle Line Motor Control Schematic 
Sheet 2 of 2 
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Figure 3 Clock Module Schematic and Assembly, Option 
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Figure 4 Current Interfac Schematic, Option 
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A. 50.0 Baud Rate Programmed 
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B. 110.0 Baud Rate Programmed 


Figure 6 Example of 50.0 and 110.0 Baud Rate 
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Figure 8 Chassis Assembly, BMC 6095 
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Figure 9 Mother (Logic) PCB Assembly 
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Figure 10 Current Interf- -e Module Assembly 



























Table 4 


Electrical Parts List, BMC 6095 


Reference 

Designation 

Nomenclature 

Unit 

Quantity 

UTEC 

Part Number 


CHASSIS ASSEMBLY (Ref. 

Fig. 8) 


CR1 

Diode 

1 

503-4-1 

FI 

Fuse, 1/4 Amp, Slo Bio 

1 

215-1-12 

J3 

Outlet, Convenience 

1 

613-6-1 

K1 

Relay, 3PDT 

1 

204-14-1 

RC1 

RC Network, 0.1 MF - 




470 Ohms 

1 

302-1-1 

T1 

Transformer 

1 

401-1-1 

CRZ 

D'oit 


to'.-n-i 

MOTHER (LOGIC) BOARD, A1 (Ref. Fig 

. 9) 


Al, A3, A21 

Integrated Circuit (IC) 

3 

510-33-1 

A2 

IC 

1 

509-6-1 

A4 

IC 

1 

509-18-1 

A5, A6, A7 

IC 

3 

509-10-1 

A8 

IC 

1 

509-28-1 

A9 

IC 

1 

509-1-2 

A10 

IC 

1 

302-2-1 

All 

IC 

1 

510-11-1 

A12 

IC 

1 

510-15-1 

A13, A19 

IC 

2 

510-10-1 

A14 

IC 

1 

510-39-1 

A15 

IC 

1 

510-40-1 

A16, A17 

IC 

2 

510-42-1 

A18 

IC 

1 

510-13-1 

A20 

IC 

1 

510-32-1 

Cl, C2, 




C3, C4, 




C5, C19 

Capacitor, 1000 mF, 35V 

6 

311-6-102 

C6, Cll, 




C15, C16 

Capacitor, 0.02 mF, 100V 

4 

309-4-203 

C7 

Capacitor, 100 pF, 1 KV 

1 

309-2-101 

C8 

Capacitor, 39 pF, 1 KV 

1 

309-2-390 

C9 

Capacitor, 10 pF, 1 KV 

1 

309-2-100 

CIO 

Capacitor, 220 pF, 1 KV 

1 

309-2-221 

C12 

Capacitor, 4000 mF, 6V 

1 

312-12-5 

C13 

Capacitor, 0.001 mF, 1 KV 

1 

306-1- 102 

C14 

Capacitor, 150 mF, 10V 

1 

312-1-18 

C17 

Capacitor, 22 mF, 10V 

1 

312-1-2 
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Table 4. Electrical Parts List, BMC 6095 (Cont.) 


Reference 

Designation 

Nomenclature 

Unit 

Quantity 

UTEC 

Part Number 

MOTHER BOARD, A1 (Cont.) 

C18 

Capacitor, 100 mF, 10V 

1 

312-1-20 

C20 

Capacitor, 0.1 mF, 100V 

1 

309-4-104 

CR1 

Diode 

1 

502-15-1 

CR2, 

Diode 

1 

502-11-1 

CR4 

Diode 

1 

504-3-1 

CR5 

Diode 

1 

504-4-1 

CR 6, CR7, 




CR8, CR9 

Diode 

4 

503-4-1 

Ql, Q3 

Transistor 

2 

501-19-1 

Q2 

Transistor 

1 

501-20-1 

R1 

Resistor, 27 Ohm, 5W 

1 

301-19-2702 

R2 

Resistor, 390 Ohm, 2W 

1 

301-8-3903 

R3, R5 

Resistor, 33K, 1/2 W 

2 

301-2-3305 

R4 

Resistor, 5 Ohm, 10W 

1 

301-18-5001 

R6, R17, R22 , 




R18, R21,R24, 




R25, R26, 




R27, R28 

Resistor, 10K 

10 

301-1-1005 

R7, R14 

Resistor, 2.2K 

2 

301-1-2204 

R8, R10, 




Rll 

Resistor, 39K 

3 

301-1-3905 

R9 

Resistor, 3.9K 

1 

301-1-3904 

R12 

Resistor, 220 Ohm 

1 

301-1-2203 

R13 

Resistor, 470 Ohm 

1 

301-1-4703 

R15, R23 

Resistor, IK 

2 

301-1-1004 

R16 

Resistor, 47K 

1 

301-1-4705 

VR1 

Voltage Regulator 

1 

220-1-1 

Y1 

Crystal 

1 

507-1-1 

CURRENT INTERFACE MODULE OPTION 

, A2 (Ref. Fig. 10) 

A1 

IC 

1 

510-17-3 

Cl 

Capacitor, 300 mF, 150V 

1 

311-7-3 
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Table 4 


Electrical Parts List, BMC 6095 (Cont.) 


Reference 

Designation 

Nomenclature 

Unit 

Quantity 

UTEC 

Part Number 

CR1, CR2, 

CR3, CR4, 
CR5, CR6 

Diode 

6 

503-2-4 

Q1 

Transistor 

1 

501-25-1 

R1 

Resistor, 120 Ohm, 2 W 

1 

301-8-12 3 

R2 

Resistor, 56K, 1/2 W 

1 

301-2-5605 

R3 

Resistor, 2.2K, 10 W 

1 

301-18-2204 

R4 

Resistor, 6.8K, 5 W 

1 

301-9-6804 

R5 

Resistor, 150 Ohm, 1/2 W 

1 

301-2-1503 

R6 

Resistor, 270 Ohm 

1 

301-1-2703 

R7 

Resistor, 510K 

1 

301-1-5106 

R8 

Resistor, 2.2K 

1 

301-1-2204 

R9 

Resistor, 51 Ohm 

1 

301-1-5102 

RIO 

Resistor, 330 Ohm, 2 W 

1 

301-8-3303 


CLOCK MODULE OPTION, A12 (Ref. Fig. 3) 


A1 

IC 

1 

509-18-1 

A2 

IC 

1 

509-32-1 

A3, A4, A9, 




A8, A10, 




All, A12, 




A13 

IC 

8 

509-28-1 

A14 

IC 

1 

510-27-1 

Cl 

Capacitor, 39 pF, 1KV 

1 

309-2-390 

C2 

Capacitor, 10 pF, 1KV 

1 

309-2-100 

C3 

Capacitor, 220 pF, 1KV 

1 

309-2-221 

C5 

Capacitor, 100 pF, 1KV 

1 

309-2-101 

C4 

Capacitor, 0.02 mF, 

1 

309-4-203 

Q1 

Transistor 

1 

501-20-1 

Q2 

Transistor 

1 

501-19-1 

Rl, R2, 




R7 

Resistor, 39K 

3 

301-1-3905 

R3 

Resistor, 470 Ohms 

1 

301-1-4703 

R4 

Resistor, 220 Ohms 

1 

301-1-2203 

R5, R6 

Resistor, 2.2K 

2 

301-1-2204 

R8 

Resistor, 3.9K 

1 

301-1-3904 
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Table 4. Electrical Parts List, BMC 6095 (Cont.) 


Reference 

Designation 

Nomenclature 

Unit 

Quantity 

UTEC 

Part Number 

SI 

Switch, 10 Pos. 




Rotary 

1 

218-1-1 

Y1 

Crystal, 3579.545 KHz 

1 

507-1-1 


Note: All resistors are 1/4W and + 5% unless otherwise specified. 
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